This article contributes to the asset pricing literature by offering an alternative missing factor: the excess holdings of foreign investors. To incorporate this factor, we mimic the portfolio of foreign investors in Borsa Istanbul (BIST) with respect to portfolio preferences (foreign ownership) using the Fama and French's three-factor model. Our findings suggest that market factor, size, and book-to-market (B/M) variables are still statistically significant and Jensen's alpha is still not significant, and we obtain a statistically significant negative relationship between the excess return of foreign investors' ownership and the return variation of a given portfolio.
Introduction
There is increasing interest in finding better models to explain asset pricing. Higher integration of financial markets and fundamental macroeconomic variables in recent years has stimulated this interest. Despite this renewed popularity, the subject of asset pricing is built upon a vast amount of literature, the foundation of which goes back to the (later called) Sharpe-Lintner-Mossin capital asset-pricing model (CAPM), initiated almost contemporaneously by three different studies: Sharpe (1963) , Lintner (1965) , and Mossin (1966) . Arguably one of the most acknowledged studies in the literature is published by Fama and French (1993) , in which the authors compare various models containing combinations of variables used in the literature until that time, and then introduce a threefactor resultant model. Their model includes two additional factors to the market return factor: firm size by means of market capitalisation (M) and book-to-market (B/M) value. Arshanapalli, Coggin, and Doukas (1998) suggest that Fama and French's three-factor model is also applicable for stock markets other than the US' stock market.
In this study, we extend the original Fama-French three-factor asset pricing model by adding a foreign portfolio preference (FS) proxy as a fourth factor to explain the return variation of a given portfolio. The underlying reasoning for extending the model with FS is to test the added value of the association between foreign concentration and market return. This association is elaborated on in detail in Subsection 1.2, but first we summarise the accumulated literature on asset pricing in Subsection 1.1 to give the rationale for taking the Fama-French three-factor model as the base model for extension.
Review of the literature
The single-index model of CAPM explains the return variation of a security by its correlation with other securities. Despite its wide usage, it has been frequently criticised for ignoring firm-specific characteristics. Numerous studies have sought a model that would capture every motive behind return variation by considering a wide range of variables, such as market value, the ratio of B/M value, earnings-to-price ratio, and leverage. Reinganum (1981) considers the earnings-to-price ratio to explain CAPM's misspecifications and depicts a statistically significant improvement. On the other hand, when firms' size effect is controlled for, size appears to be more effective than earningsto-price ratio. Rosenberg, Reid, and Lanstein (1985) insert a B/M ratio into the model and thus also control for size and equity-to-price ratio. They find a positive relation between a high B/M ratio and monthly average returns. Fama and French (1992) consolidate market beta, size, equity-to-price ratio, leverage, and B/M ratio to observe the average market return interaction. They find that if market beta is used on its own, discarding the other variables, the results are weak. The other variables, especially size and B/M, give more-accurate results either separately or in combination. Fama and French (1993) obtain better results by limiting the model with three factors, namely market return, M, and B/M value.
Yet, Fama and French's (1993) model has continued to be altered, either by suggesting a different three-factor model or by adding extra factors to the original model. As Chae and Yang (2008) neatly summarise, the failure of asset pricing models is due to one of (or a combination of) three causalities: transaction costs, investor irrationality, or missing risk factors. The literature concentrates mostly on the third one, as most studies seek better risk factors to minimise the variation in return.
For instance, Zhang and Chen (2008) set a new multifactor model by employing investment (investment-to-assets) and productivity (earnings-to-assets) factors instead of Fama and French's size and B/M factors. Zhang and Chen (2008) claim that their model better explains the average returns across portfolios formed on momentum, financial distress, investment, profitability, accruals, net stock issues, earnings surprises, and asset growth. Chen, Marx, and Zhang (2010) offer a new three-factor model based on Tobin's q-theory, which considers: (1) market factor; (2) difference between the return on a portfolio of low-investment stocks and the return on a portfolio of high-investment stocks; and (3) difference between the return on a portfolio of stocks with high returns on assets and the return on a portfolio of stocks with low returns on assets. They claim that their three-factor model captures many of the anomalies that Fama and French (1993) cannot. In a more recent study, Foye, Mramor, and Pahor (2013) suggest replacing the market factor with a term that proxies for accounting manipulation and assert that the results are better than the standard three-factor model in emerging markets.
Most successor studies to Fama and French (1993) aim to conceptualise market anomalies by adding an extra factor to their original three-factor model. The most prominent variable added is momentum, where it is the construction of portfolios where its return between t-1 and t-11 is highest minus where its return between t-1 and t-11 is lowest. Momentum might be interpreted as the risk factor mimicked by the return on a portfolio of winner stocks minus the return on a portfolio of loser stocks. As the initiator of this sub-literature, Jegadeesh and Titman (1993) introduce the one-year momentum anomaly and claim to obtain enhanced portfolio returns at a given level of risk. Carhart (1997) obtains statistically significant results by considering market efficiency, market size, B/M ratio, and momentum factors and claims that buying last year's winners is an implementable strategy for capturing the one-year momentum effect. Among many others, Hon and Tonks (2003), L'Her, Masmoudi, and Suret (2004) , Bello (2008) , Huang and Shiu's (2009), Lam, Li, and So (2010) , and Fama and French (2012) test the validity of an augmented three-factor model in different markets by considering the momentum factor to explain further risk variation. Although all of the given references find evidence to support the momentum factor, Fama and French (2012) , performing an international comparison over global and local models, still claim that when very small stocks are included into the model, the Gibbons, Ross, and Shanken (GRS) (1989) test rejects the hypothesis that the true intercepts are zero. Even when small stocks are discarded, global models do not explain regional portfolio returns and local models perform poorly on the size-momentum portfolios of Europe and Asia Pacific. Indeed, Al-Mwalla (2012) comes up with a result that encourages reserving judgment on this issue by empirically proving that Fama and French's (1993) three-factor model is superior to the momentum factor-augmented model in the Amman Stock Exchange. Despite its many other benefits, momentum offers a very short horizon (up to one year) to estimate and thus would not be a useful variable to forecast long-run returns.
Liquidity is another factor frequently suggested to explain return variation, and various variables are employed in the literature to mimic it. For instance, following Amihud and Mendelson (1986) , Datar, Naik, and Radcliffe (1998) use turnover rate and find evidence on liquidity's effectiveness on cross-sectional stock return variation. Hearn and Piesse (2008) track the same analogy and seek empirical evidence in southern African markets. Their results imply that although big markets respond significantly to liquidity along with size, smaller markets do not. Liu (2006) claims to obtain better results with a two-factor model (market and liquidity factors) by defining a new liquidity measure as the standardised turnover-adjusted number of zero daily trading volumes over the prior 12 months. Gharghori, Chan, and Faff (2007) Minovic and Zivkovic (2012) find supporting evidence in the Serbian market for the superiority of Liu's (2006) model over the CAPM and Fama-French (1993) models. However, Lischewski and Voronkova (2012) cannot find evidence to support a liquidity risk premium in the Polish market for various liquidity measures. Lee and Swaminathan (2000) designate liquidity as a link between momentum and value and use the average daily turnover in percentage during the portfolio formation period, where daily turnover is the ratio of the number of shares traded each day to the number of shares outstanding at the end of the day. Using this definition of liquidity, Sehgal, Subramaniam, and De La Morandiere (2012) empirically show that the liquidity-augmented Fama-French model is better than the CAPM and three-factor models when tested using Bombay Stock Exchange data. Yet, they find size and short-term momentum anomalies to persist, and point out the necessity for incorporating additional risk factors into returns. Yuksel, Yuksel, and Doganay (2010) investigate the relationship between stock liquidity and price for Borsa Istanbul (BIST) 1 and find that liquidity is an important factor in pricing stocks.
Some studies devoted to multiple testing of various models already exist in the literature. Avramov and Chordia (2006) use a sample of common stocks from the NYSE, AMEX, and Nasdaq between 1964 and 2001 to test the above models' validity in explaining size, value, and momentum anomalies. They allow factor loadings in firstpass time series regressions to change with firm-level size and B/M, as well as business cycle-related variables. Risk-adjusted returns based on the first-pass regressions are then regressed on size, B/M, turnover, and prior returns. In conclusion, they assert that if beta is not allowed to vary with size, none of the models captures any of the tested anomalies. When beta is allowed to vary with size, turnover and past returns are important determinants of the cross-section of stock returns even when return is adjusted by a liquidity factor, a momentum factor, or both. In a more recent study, Shaker and Elgiziry (2013) test five different models in the Egyptian stock market, including a five-factor model that compromises liquidity and momentum by adding them as the fourth and fifth factors to Fama and French's original three-factor model. They find that although the Fama-French model is superior to CAPM, there is no significant explanation added to the Fama-French model when momentum and liquidity are considered either separately or simultaneously.
For the above reasons, it can well be asserted that searching for a missing factor to obtain a better asset pricing model still remains a vivid and disputable issue. Indeed, Gharghori et al. (2007) Avramov and Chordia (2006) reserve the possibility that an as-yet undiscovered risk factor related to the business cycle may capture the impact of momentum on the cross-section of individual stock returns.
The role of foreign ownership
The association between foreign concentration and market return is explained by price pressure, herding, and liquidity. Although several studies confirm the correlation, its direction differs according to markets and time. For instance, Warther (1995) finds a negative relationship between returns and subsequent mutual fund inflows. Clark and Berko (1997) emphasise the beneficial effects of foreign ownership in stock markets based on the 'base-broadening' hypothesis (increase in the investor base), and claim that risk premium in the market would be reduced due to risk sharing with foreigners. They also find a strong correlation between capital inflows and price performance in the Mexican equity market. Choe, Kho, and Stulz (1999) do not find supporting evidence in favour of a destabilising effect of foreign investment on equity prices in Korea, but still emphasise the significant positive feedback on trading and herding by foreign traders. Hargis (1998) states that Latin American stock exchanges became more liquid when they became more open to foreign investors. Stulz (1999) mentions that an increase in foreign investment would lead to a decrease in capital cost without a deterioration in the securities market. Boyer and Zheng (2002) explore a significant correlation between foreign ownership and return in the US market. Kim and Singal (2000) , Brennan and Cao (1997) , Stulz (1999) , Froot, O'Connell, and Seasholes (2001) , Bae, Chan, and Ng (2004) , Ananthanarayanan, Krishnamurti, and Sen (2005) , Karolyi and Stulz (2002) , Agudelo and Castaño (2011), Li, Neguyen, Pham, and Wei (2011) , Kumar and Devi (2013), and Hsu (2013) are among other studies that give empirical evidence on foreign investment and market return correlation.
Borsa Istanbul and foreign inflows
BIST is the world's fifteenth-largest stock exchange according to M among emerging stock market exchanges, with 201.9 billion US dollar Ms as of the end of 2011. It is the seventh largest stock market according to trading volume, with 423.6 billion US dollars as of the end of 2011. The number of companies traded on the BIST is 363 as of the end of 2011. Foreign investors' portfolio investments in BIST constitute around 62% as of the end of 2011, and constitute 58% on average between January 1999 and December 2011. According to the time trend of foreign market shares in BIST shown in Figure 1 , this share percentage is persistent, which indicates an important buffer against their sudden withdrawal.
The effects of foreign investors on BIST have been examined in various studies. Kiymaz (2001) considers the effects of rumours on the stock market regarding foreigners' stock-buying behaviour using the 'Heard on the Street' section of the Economic Trend Journal, and finds a positive effect on the stock market. Using a VAR model, Adabag and Ornelas (2005) claim a strong positive correlation between BIST's net foreign portfolio inflow and its US dollar returns. Usta and Guner (2007) look for the effects of operations of foreign investors on BIST and report that they follow the general market index. Gabor (2012) shows strong positive feedback trading in BIST by considering daily returns. Ulku and Ikizlerli (2012) find that foreign portfolios are negatively correlated to past local returns in BIST when analysed with a structural VAR model using monthly data. Sevil, Ozer, and Kulali (2012) examine whether foreign investor decisions are made using information on the BIST market index and relate their behaviour with the change in the return of BIST's market index. They report that the excess return in the market is the result of foreign investors' buying behaviour, which is replicated by domestic investors. Cakan and Balagyozyan (2014) investigate herding in the Turkish banking sector, and they find supporting evidence only on raising markets. Balcilar and Demirer (2015) report evidence that there is a dynamic relationship between global factors and herd behaviour in BIST.
After the 2008 financial crisis, determining the effects of inter-market capital flow swings became even more important. This issue is vital for emerging markets because the return of foreign capital is an unquestionably expected process after the halt of big central banks' expansionary policies. This kind of impact of foreign investments on domestic markets is analysed in the literature within the concept of the 'sudden stop'. Calvo (1998) shows that crises are always likely because negative swings occur in capital inflows; therefore, it is reasonable to assume that portfolios would be built by considering foreigners' investments. The consideration of foreign ownership would be through negative or positive feedback, herding, or price pressure. Regardless of the impact channel, market behaviour would be somewhat similar to momentum strategy, by which investors buy past winners and sell past losers. One may thus claim that foreign ownership proxy should also capture Carhart's momentum factor (1997), noted earlier.
Few studies in the literature interpolate the Fama-French three-factor model and foreign ownership, and none introduces foreign ownership as a fourth factor. Jung, Lee, and Park (2009) is a remarkable study, but considers foreign ownership in an augmented two-factor model. Employing augmented foreign ownership proxies to the model, the authors suggest that particular behaviours of designated investor groups would lead to portfolio setup and thus price variation. They test foreign investors as one of these groups for returns in the Korean stock market. Informative, perceptive, and preferential differences between foreign and domestic investors (mainly supported by the relative inelasticity of foreign demand) in the Korean stock market are treated as the source of heterogeneity in the investments, which supposedly causes an inefficiency in asset pricing. The authors claim that the relatively inelastic demand of foreign investors creates room for domestic investors to deviate their portfolio by choosing stocks that are less in demand in order to enjoy low cost and high profit. Eventually, Jung et al. (2009) find that a heterogeneity-augmented two-factor asset pricing model gives robust results (even better than the Fama-French three-factor model) in explaining price variation. Jung et al.'s (2009) motivation in seeking a heterogeneity effect in Korea leads us to search for the same effect in the Turkish stock market, with additional justifications: While both Turkey and Korea are fast-growing emerging economies and both countries' stock markets have high foreign concentration, 2 Korea's current account gives a surplus while Turkey's moves on a deficit. Thus, Turkey needs relatively more portfolio investment to finance its current account deficit. Furthermore, Turkey's stock exchange mostly consists of financial institutions, in particular commercial banks, while Korea's composition is more balanced. Therefore, Turkish returns are more prone to monetary policy shifts compared to those of the Korean stock market.
In this study, we examine the role of foreign investors' portfolio preferences on stock market returns with an extended Fama-French three-factor model using monthly data between 1999 and 2012. 3 We explain our methodology and data in Section 2, report, discuss our empirical results in Section 3, and conclude the article in Section 4.
Data and methodology
In this article, we use the same technique as Fama and French (1993) to construct the portfolio's excess returns and its sensitivity to market premium, size premium, and B/M premium, but we add a fourth factor, foreign ownership, which is the excess return formed by taking the difference between the portfolios most preferred and less preferred by foreign investors as a share of tradable equities in the market. Much of the literature (summarised to some extent in the previous section) recognises the Fama-French model either as superior to alternative models or at least retain it for comparison. The general perception of its validity led us to modify it by inserting the fourth factor. We use BIST 100 as the market index, gathering the data from its website (borsaistanbul.com). For each month, we take the interest rate of the benchmark bond publicly announced by the Treasury for the corresponding month as the risk-free rate, where the data is gathered from Matrix and the missing observations are obtained from Reuters. 4, 5 The data for B/M equity and the M of each stock are obtained from BIST's monthly bulletins. The data regarding stock prices are the monthly closing prices obtained from Finnet (http:// www.finnet.com.tr). The data on foreign investors' portfolio positions at the end of January for each year between 1999 and 2010 are obtained from Fortis Yatirim. The whole data-set covers the period 1999 to 2012; for 2011, however, we use foreign ownership data from the Central Securities Depository Institution (CSDI) since Fortis Yatırım discontinued gathering the data. We select stocks that have been traded on the national stock market for at least one year in order to incorporate any portfolio constructed at time t. Stocks whose names or codes have changed are also incorporated. The Real Estate Investment Trusts (REITS) and units of beneficial interest are excluded from the study. While calculating the returns at year t, stocks with a negative B/M equity as of December t-1 are excluded from the study. To determine risk factors, we use size, B/M, and FS variables because they are expected to proxy common risk factors in returns. To this end, we use eight stocks sorted with respect to each firm's M, B/M, and FS to form portfolios that mimic those risk factors. For the period 2000 to 2011, in June of period t, we rank all stocks traded on BIST with respect to size. We divide the groups into two. B/M value is calculated by the book value of each stock in the fiscal year at period t-1 divided by the M of each stock as of December t-1. The M data are taken as of June of each year. The firms that have negative B/M values as of December t-1 are not considered in the analysis. We form eight portfolios (MH-BH-FH, MH-BH-FL, MH-BL-FH, MH-BL-FL, ML-BH-FH, ML-BH-FL, ML-BL-FH, and ML-BL-FL) from the intersections of two market equity (ME), two B/M, and two FS groups. Here MH is for high market capitalization, ML is for low market capitalization, BH is for high book-to-market value, BL is for low bookto-market value, FH is for high foreign-share, and FL is for low foreign share. For example, the MH-BL-FL portfolio contains stocks with high M, low B/M value, and low foreign portfolio investment. We calculate the monthly value-weighted returns on the eight portfolios from July of year t to June of year t+1, and we reform the portfolios in June of t+1. To be considered in the data-set, a firm should have stock prices for every December of year t-1 and June of t and a positive B/M at period t-1. In addition, we do not include firms unless they appear in BIST from July of year t to June of t+1.
Our SMB portfolio mimics risk factors related to size, and each month it is calculated by taking the difference between the simple average of the returns on the small stock portfolios (ML-BH-FH, ML-BH-FL, ML-BL-FH, ML-BL-FL) and the simple average of the returns on the big stock portfolios (MH-BH-FH, MH-BH-FL, MH-BL-FH, MH-BL-FL) as follows:
The HML portfolio mimics the risk factors in returns on B/M. Thus, each month, HML is calculated as the difference between the simple average of the returns on the high B/ M portfolios (MH-BH-FH, MH-BH-FL, ML-BH-FH, ML-BH-FL) and the average returns on the low B/M portfolios (MH-BL-FH, MH-BL-FL, ML-BL-FH, ML-BL-FL) as follows:
Thus, the eight size and B/M portfolios in SMB and HML are value weighted. Using value-weighted portfolios leads us to minimise variance because return variances and size are negatively related. The mimicking portfolios allow us capture varying return behaviours of the small and big stocks as well as high and low B/M stocks, which may in turn result in investments that are more realistic.
In the same way, the fourth factor, Foreign share High minus Foreign share Low (FHL), is calculated by taking the difference between the portfolios most preferred (MH-BH-FH, MH-BL-FH, ML-BH-FH, ML-BL-FH) and least preferred (MH-BH-FL, MH-BL-FL, ML-BH-FL, ML-BL-FL) by foreigners. The data on foreign investor portfolio preferences are taken at the end of January of each year.
In calculating the portfolios' excess returns, R t -RF t , we sort the firms into three groups based on the breakpoints for the bottom 35% (Low), middle 30% (Medium), and top 30% (High) for the ranked B/M (BL, BM, BH), M (ML, MM, MH), and foreign portfolio investment (FL, FM, FH) values. Therefore, we construct 27 portfolios (3 × 3 × 3) from the intersection of three B/M, three M, and three foreign investor portfolio preferences (foreign ownership) groups. For example, BH-MM-FL group stocks have high B/M equity, medium M, and stocks that foreign investors prefer less (low foreign ownership).
The three-factor model as suggested by Fama and French (1993) includes the market factor as well as the size and B/M risk factors. According to the model, R t -RF t is explained by three factors: market premium, calculated as the excess return on the market portfolio; size premium, SMB; and B/M premium, HML. The model suggested by Fama and French (1993) is as follows:
To investigate how foreigners' investment preferences affect the model, we add an additional factor, foreign investors' portfolio preferences (foreign ownership) to the model:
where R t -RF t is the excess return of the portfolio, and e t is the error term. b, s, h, and f are the slope coefficients that show the factor sensitivities or loadings. In this four-factor model, we expect the coefficients b, s, h, and f to be significantly different from zero and the intercept not statistically significantly different from zero. So, if our four-factor model is good at capturing variations of the average returns, the intercept, a, should not be significantly different from zero.
Results and discussion
Nine different portfolios are built by sorting the equities according to their market values and B/M values within three categories each. Table 1 reports the average of excess returns on portfolios (described by the titles corresponding to the intersection of columns and rows) over the risk-free interest rate between July 1999 and June 2012. Accordingly, the highest excess returns come with the portfolio composed of firms that have small M and low B/M ratio, with an average of 1.49. The portfolio of firms with big M and high B/M values yields a negative return (-0.07) on average. Fixing the portfolios to include only firms with a low B/M ratio, it can be observed that average return decreases as M increases. There is also a decreasing pattern in average returns with increasing B/M, independent of the size of M. The volatilities of the average returns are reported in Table 1 , along with the standard errors of the returns. The table suggests that the variations do not differ much between portfolios. The smallest standard error captured in the portfolios of firms with big M and high B/M is 13.34 and the highest variation is 15.62, which occurs in the portfolios of firms with medium M and a high B/M ratio. The time series of these diversely sized portfolios are regressed on the presumably effective four factors: (RM-RF), SMB, HML, and FHL, as defined in Equation (2) . All the factors (except the FHL we introduce) are frequently used in the literature to explain excess return over risk-free return, starting with Fama and French (1993) . The results (t-statistics, R 2 s, and estimated coefficients) are presented in Table 2 . The intercepts range from -0.31 to 0.86. None of the intercepts (Jensen's alphas) is significantly different from zero. 6 That result is good for the model because insignificance of the intercept is interpreted as non-existence of another risk variable on average return (see, for example, Grauer and Janmaat, 2010) . On the other hand, almost all of the other coefficients are statistically significant for all portfolios.
The coefficients of RM-RF, namely the market betas reported in Panel B of Table 2 , are statistically significant at the 1% significance level for all portfolios, and the coefficients are close to 1 in a range between 0.88 and 0.98. That is, market return over the risk-free rate is highly responsible for the return variation of a selected portfolio.
Panel C reports the coefficients of SMB, which range between 0.01 and 1.09. The estimated coefficients of SMB are statistically significant at the 1% level for portfolios built with small and medium market-sized firms, independent of their B/M ratios. This result indicates a negative relation between portfolio stock sizes and return variation. Portfolio return increases as small firms' excess returns over big ones increases. Moreover, compared to small and medium portfolios, Table 2 shows that coefficients of small portfolios are considerably higher than those of medium ones for all B/M ratios. Indeed, the average effect is almost one to one for portfolios with small M. A decreasing pattern of coefficients continues through the portfolios, including those built with firms that have big M. However, the only significant result is for big share firms with a high B/M ratio and 95% significance. Overall, the results are comparable to Fama and French (1993) and Lam et al. (2010) . The effects of the HML factor on a selected portfolio's return variation is captured by the slope coefficient h. Fama and French state that HML slope increases from strong negative values for the lowest B/M quantile to strong positive values for the highest B/ M quantile. Although our results do not follow exactly the same pattern, it is evident from Table 2 that there is a downward trend in all three market-sized clusters with increasing B/M ratios except for the biggest ME and lowest B/M. Another of our findings suggests that the portfolios of high B/M firms move opposite to market return no matter what size the M is. The largest effects are observed within the cluster of low B/ M portfolios with small and medium-sized firms. The corresponding coefficients are 0.78 and 0.59, and both are statistically significant at 1%.
The coefficients of FHL are all statistically significant. Six of nine portfolios are significant at 1%, and three at 5%. On the other hand, negative signs reveal an inverse relation between foreign returns and return a selected portfolio. Adabag and Ornelas (2005) look for the behaviour of foreign traders and find evidence of negative feedback trading, suggesting that these investors adopt contrarian strategies when trading in the Turkish market. Ulku and Weber (2011) report that foreigners create a negative feedback effect on local returns when inflation-adjusted monthly data are used in Turkish, Korean, and Taiwanese markets. McCauley (2012) also assesses that when risk is on in the Table 2 . Time series regressions of value-weighted monthly excess returns using the four-factor model from July 1999 to June 2012. emerging markets, foreign capital flows in, and when risk is off foreign capital flows out. Meanwhile, domestic investors in emerging markets buy back risky assets when the risk is off (i.e. when return is low).
To determine the explanatory power of the model, explained variation is reported at the bottom of Table 2 with corresponding R 2 s in the range of 0.53 and 0.76. Excluding firms with having medium M, R 2 s decrease with M for low and medium B/M portfolios and increase with M for high B/M portfolios.
To check our model's validity under reasonable assumptions, we insert additional variables that may influence equity return variation, and check if they add up to any significant explanation. To this end, we add an additional variable, the standard deviation of the portfolio residuals, to the model. The results reported in Table 3 are robust with our previous findings. None of the estimated coefficients for the standard errors is statistically significant. Table 3 . Time series regressions of value-weighted monthly excess returns using the four-factor model from July 1999 to June 2012 including standard deviation of portfolio returns. Note:***Indicates the level of significance at the 1% level. **Indicates the level of significance at the 5% level. *Indicates the level of significance at the 10% level. Source: Authors' estimations. Table 4 . Time series regressions of value-weighted monthly excess returns using the four-factor model from July 1999 to June 2012 including standard deviation of the depreciation rate.
Size ( Exchange rate volatility may also be considered because exchange rates are natural components of expected return calculations over investment decisions in capital markets, especially for foreign investors. Turkey is a small open economy with many foreign investors, thus, exchange rate volatility is important for the net return of foreign investors in US dollars. To determine the robustness of our model, we insert the standard deviation of the Turkish Lira (TL) value of the US dollar to mimic exchange rate volatility; we report the estimated coefficients and t-statistics in Table 4 . The results reveal that the coefficients of the variables of the benchmark four-factor model are robust. Market betas and the SMB and FHL coefficients are all statistically significant for exactly the same portfolios as in the benchmark estimation, and they attribute the same pattern throughout the portfolios. The coefficients on the HML variable also maintain that magnitude and they are still statistically significant, except for two portfolios, for firms with medium M and low and medium B/E ratios. The estimated coefficients of the additional variable, σ usd , do not possess a 1% significance in any of the portfolios. A 5% on-the-edge significance is captured only in two portfolios, built with firms that Table 5 . Time series regressions of value-weighted monthly excess returns using the four-factor model from July 1999 to June 2012 including CDS. have small M and low and medium B/E ratios. That is, the newly introduced exchange rate volatility factor does not contribute to the explanatory power of our four-factor model, likewise the intercept. Indeed, the R 2 s of the modified model, presented at the bottom of the Table 4 , differ only slightly from those of the original model and so preserve the same pattern.
We reiterate the robustness check by adding credit default swap (CDS) (gathered from Bloomberg) spreads of Turkey's five-year benchmark government bonds as another expected explanatory variable. This data could explain the variation in equity return for at least two reasons. First, it indicates the risk level of the overall economy, which is of course interrelated with stock market returns. Second, it can be regarded as a means of comparison between the returns of government bonds and equities. The results of estimating our four-factor model including the CDS spread are reported in Table 5 . Once more, the estimated coefficients of the original model are robust. All the estimated intercepts are insignificant and the market betas and coefficients of SMB, HML, and FHL are significant at almost the same levels, with almost the same patterns. None of the coefficients of the CDS variable are significant, and the R 2 s remain almost unchanged. For one last robustness check, we do not change the variables but control for the data interval. The intention is to exclude the latest financial crisis period, which is Table 6 . Time series regressions of value-weighted monthly excess returns using the four-factor model from July 2001 to June 2008. Table 6 . Compared to Table 2 , which represents the estimation results of same equation with the full range of data, it is evident that the validity of the coefficients with respect to the t-values remains mostly the same. The only notable difference is the magnitude of the coefficients. While the absolute values of the coefficients represented in Table 2 are bigger than the ones in Table 6 for the variables of RM-RF, SMB, and HML, the coefficients of FHL in Table 2 are smaller than the coefficients of the same variable in Table 6 in absolute terms. However, the basic results of the article are robust.
Conclusion
This article aims to explain stock return variation by adding foreign investors' portfolio preferences (foreign ownership) to the Fama-French (1993) three-factor model. After adding this fourth factor, the empirical results on the existent variables, namely excess market return, SMB, and HML, remain mostly parallel to Fama and French's (1993) findings. Accordingly, market betas are statistically significant for all portfolios and the coefficients are close to 1. We find a statistically significant negative relation between portfolio stock size and return variation, which suggests that portfolio return increases as small firms' excess returns over big ones increases. It can also be deduced from the statistically significant results of the HML variable that there is a decreasing effect on return in all three market-sized clusters with increasing B/M ratios except for the biggest ME and lowest B/M. Moreover, the portfolios of high B/M firms move in an opposite direction to market return, regardless of the size of M. As for the newly introduced variable, FHL, we obtain statistically significant results to indicate a negative tradeoff between returns on high foreign portfolio shares and returns on a selected portfolio built by pre-defined Ms and B/M ratios. The intercepts are not proved to be statistically significant from zero and the explained variation is between 0.52 and 0.76 for all portfolios. The results are also robust when proxies on exchange rate volatility and market risk are separately added to the model because they are assumed to have additional explanatory power on stock variation. Excluding the post-2008 crisis period does not alter estimation results.
The negative relation between high foreign portfolio shares and portfolio returns are parallel to the findings of Choe, Kho, and Stulz (2005) and Jung et al. (2009) for Korea, but contrary to those of Grinblatt and Keloharju (2000) for Finland and to Huang and Shiu (2009) for Taiwan. Our results suggest that domestic investors demand additional compensation for bearing the risky assets that foreign investors do not carry.
Many studies cannot find increased excess return in the wake of capital inflows. This result can be explained by the fact that mostly-institutionalised foreign investors are sophisticated enough to flow in when the market is low and flow out when it is high. This finding can also be a result of the stabilising policies of Turkey's central bank, which must take into account the current account deficit and inflation in the wake of capital flows that eventually manage the traffic between the stock market and its alternative, the bonds market. If this is the case, then the central bank's stabilising interest rate decisions would repress market return whenever there is excess return of foreign ownership.
Another explanation could be related to the structural quality of firms in the stock market. As noted by Kang and Stulz (1997) and Dahlquist and Robertsson (2001) for Japan, foreigners invest in large and very liquid firms so that these firms are associated with low returns. Jung et al. (2009) , on the other hand, explain increased returns by excess return on high foreign ownership as a result of big firms operating in research and development (R&D), which create even higher returns according to Tobin's q theory. As for Turkey, five of the top 10 companies in the market are commercial banks. Among the rest, two operate in telecommunications, two are the biggest investment holdings companies in Turkey, and one is a brewery company. Thus, their R&D spending is insignificant compared to their total assets, and it is quite unlikely that R&D spending could affect their profitability. Moreover, of Turkey's top 30 companies, only three (Arcelik, Sise Cam, and BSH home appliances) might be affected by R&D spending, but they mostly import the technologies necessary for production. For these reasons, it would be reasonable to assume that for the Turkish market, liquid and big firms' stocks that give low returns and high foreign ownership do not stimulate high profits.
